INTRODUCTION
P apillary cystadenoma of the epididymis (PCE) is a rare epithelial tumor that occurs sporadically or in association with Von Hippel-Lindau disease (VHLD). [1] It is the second most common benign neoplasm of the epididymis after the adenomatoid tumor.
[2] PCE was first described in 1956, and since then has been recorded in approximately 70 reports that have been published as of 2014. [2, 3] Bilateral PCE is pathognomonic of VHLD. In unilateral PCE, a review of 59 cases by Odrzywolski and Mukhopadhyay found that the association to VHL disease is about 29.3%, compared to the two-thirds of patients found to be positive for VHL disease with bilateral PCE. [2] Unilateral PCE is a rare but benign manifestation of VHLD, and once the lesion has been properly identified by imaging, the patients generally have a good prognosis after complete excision. [3] In this case, the patient presented with a unilateral PCE with an established diagnosis of VHLD and previous history of renal cell carcinoma (RCC). In this case report, we present the sonographic features of the PCE in the setting of a patient with VHLD.
CASE REPORT
A 34-year-old male presented with a lump in his right scrotum of 1-week duration. The patient reported slight tenderness to touch but denied urinary tract symptoms such as increased frequency, dysuria, and voiding difficulty. No history of trauma, his past medical history is significant for VHLD, multiple hemangioblastomas of spine and AJS brain, multiple bilateral renal masses, and renal clear cell carcinoma. His surgical history is remarkable for a left partial nephrectomy in 2013 for the removal of renal carcinoma. On physical examination, a 1 cm nodule was palpated over the right epididymis. The left testis and epididymis were unremarkable. There was no inguinal lymphadenopathy or inguinal hernia. The scrotal ultrasound (US) demonstrated a mixed cystic and solid lesion of the right epididymal tail measuring 1.2 cm with increased vascular flow (Figures 1  and 2 ). Scrotal examination did not reveal any other abnormality. A differential diagnosis of renal metastasis, adenomatoid tumor, and leiomyoma of the epididymis was advanced. Epididymitis was not considered because of the absence of any sexual history or urinary symptoms. The patient underwent orchiectomy, and it was confirmed to be a papillary cystadenoma on histopathology ( Figure 3) .
DISCUSSION
This case report highlights the approach to a unilateral papillary cystadenoma of the epididymis (PCE) of the right epididymal tail. Both testes were normal, and the left epididymis was normal. Common tumors of epididymis include adenomatoid tumors, leiomyomas, fibromas, sperm granulomas, metastatic disease, and rarely papillary cystadenomas.
The most common cause of enlargement of the epididymal tail is epididymitis. Epididymitis is most commonly caused by Neisseria gonorrhoeae and Chlamydia trachomatis in younger men generally <35 years old. [4] US imaging of epididymitis reveals an enlarged and heterogeneous epididymis that is hypoechoic compared to the testis. [4] However, this history was not present in our patient. Therefore, epididymitis was not considered in the differential diagnosis. Other lesions that can present in the epididymal tail as solid masses include adenomatoid tumors, leiomyomas, and fibromas of the epididymis.
Adenomatoid tumors are benign and found in men with the majority being diagnosed in patients 20-50 years old. [4] [5] [6] These are the most common of the solid epididymal tumors with a prevalence of 73%. [6] [7] [8] Adenomatoid tumors may occur anywhere in the epididymis but occur most frequently in the tail. [4] The appearance on US scans vary greatly, but they typically appear hypoechoic, homogeneous, and with no significant vascularity. [4] Leiomyoma of the epididymis is the second most common primary neoplasm of the epididymis at 11%. [7] When using US to image leiomyomas, these were found to have homogeneous echotexture, which is isoechoic or slightly hyperechoic to that of the testis. [7] Fibromas of the epididymis often mimic neoplasms, but the lesions are more of a benign fibroinflammatory reaction resulting in nodules. [4, 9] These lesions have been seen in Longitudinal gray-scale ultrasound of the right epididymis tail demonstrates a predominantly solid lesion (asterisk) with subtle peripheral cystic changes (curved arrow). In addition, a hypoechoic halo can be seen around the central solid lesion (straight arrow) confirmed to be papillary cystadenoma of the epididymis at surgery. patients 7-95 years old. [4] On US evaluation, the proliferation of fibrous and cellular tissue may appear as a well-defined hyperechoic or hypoechoic mass on US. [9] Sperm granulomas can often be seen in up to 42% of men after vasectomy. [4] These granulomatous lesions form as a foreign body giant cell reaction to extravasated sperm. [4, 10] US imaging shows generally well-defined, hypoechoic, and solid masses. [4] However, this patient has not had a vasectomy performed before his presenting symptoms.
Metastasis to the epididymis accounts for the secondary prevalence peak among men 71-90 years of age. [11] Testicular neoplasms are extremely rare and over 90% of testicular cancers arise from primary testicular lesions. However, the most common source of epididymal solid malignant neoplasms is metastasis. [10] The most frequent primary sources of metastasis to the testes is from the prostate (35%)
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and the lung (19%). [8, 11, 12] RCC can also metastasize to the epididymis in extremely rare cases. [13] PCE may occur in people with VHLD either as a manifestation of VHLD or sporadically (60%).
[2] PCE associated with VHLD tend to present bilaterally (almost pathognomonic for VHLD) and up to 40% of cystadenomas are bilateral. [4, 14] These lesions are called papillary cystadenomas, but more often are found as small and compact solid lesions with cystic spaces commonly involving the epididymal head and not tail. [4] Appearances range from a primarily cystic mass (containing intramural solid components) to a mixed, but mostly solid mass (little or no cystic components) on US scans with increased vascularity. [4, 14] In our patient, in addition to solid and subtle cystic changes, there was a hypoechoic halo around the central solid lesion and cystic changes were present in the hypoechoic halo ( Figure 1) . PCE is found mostly in young adults, although the patients can range in age from 16 to 76 years, with a mean age of 35 years. [15] More than one-third of the papillary cystadenoma cases reported in the literature are in patients with VHLD. [15] Therefore, an epididymal nodule found in a patient with VHLD is presumed to be a papillary cystadenoma. [15] However, when considering the differential diagnoses of epididymal tumors, metastatic RCC also cannot be excluded in patients with a history significant for RCC. [16] A definitive method of differentiating a benign PCE from RCC (both associated with VHLD) are histologic and immunohistochemical analysis. One-third of the patients with VHLD develop a PCE, while 24-45% of VHLD patients develop clear cell RCC. [2, 15] Histologically, PCE resembles RCC, with cystic spaces and intracystic papillary projections lined by clear cells. [15] Immunohistochemically, PCE stains positively with soybean agglutinin, which is not observed in RCC. [1] Papillary cystadenomas also stain positively for CK7 and negatively for CD10, although in minor cases with only a focally reactive immunostain for CD10 in the stroma. [1, [15] [16] [17] RCC staining profiles are typically negative for CK7 and immunoreactive for RCC and CD10. [1, 16] Our patient underwent orchiectomy and histopathology confirmed the diagnosis of PCE. Histopathology of papillary cystadenomas has a distinctive look, with prominent papillae lined by glycogen-rich clear cells (Figure 3) . [4] VHLD is a multisystem genetic disorder caused by germline mutation in the VHL tumor suppressor gene that is an autosomal dominant disorder. [18] [19] [20] VHLD manifests as retinal and central nervous system hemangioblastomas involving the posterior fossa, clear cell RCC, rhabdomyomas involving the heart, pheochromocytomas involving the adrenal gland, pancreatic islet tumors, endolymphatic sac tumors, and epididymal cystadenomas. [18, 20] The two clinical types of VHLD exist and are based on the presence or absence of pheochromocytoma. [19] VHL Type 1 is associated with a lower risk of developing pheochromocytomas. [19] VHL Type 2 is associated with high risk for developing pheochromocytoma. [19] VHL Type 2 is then subdivided into Type 2A and 2B, associated with a lower and higher risk for RCC. [19] All renal cysts in patients with VHLD are presumed to be carcinomas because cysts may change to form tumors. [20] Renal cysts occur in 59-69% and RCC occurs in 24-45% of patients with VHLD, with metastatic RCC being the leading cause of death for one-third of VHLD patients. [20, 21] High-frequency US and color flow Doppler are the first modalities of choice for the evaluation of epididymal and testicular lesions. [4, [8] [9] [10] 22, 23] This allows the examiner to distinguish benign from malignant lesions as well as identify intratesticular from extratesticular pathologic conditions. [4, [23] [24] [25] Malignant masses characteristically include larger diameters, volume, and increased vascularity. [10] US imaging is the preferred modality for imaging palpable testicular lesions, especially for children younger than 16 years, to avoid exposure to radiation or contrast media. [24, 26] On the other hand, computed tomography (CT) is more useful as the standard for cancer staging. [23] In addition, contrast-enhanced CT of the abdomen and pelvis can be performed in patients suspected of having VHLD to screen for visceral manifestations of the disease. [26] Radiographic screening of asymptomatic patients at high risk for VHLD or for patients with established diagnoses may enhance both the length and the quality of life of patients. [26] CONCLUSION PCE presenting as a unilateral epididymal mass necessitates further investigation. This is especially true for patients with 
a medical history significant for VHLD and RCC because the possibility of metastatic RCC must be eliminated. However, they do occur in patients that do not have VHLD. Although there are imaging and histological similarities between PCE and RCC, CK7 and CD10 are reliable immunohistochemical markers to distinguish the two.
